-r*^ ^^^^Mit^ffi, ^3ttt^©fife)B|^rife % 

t5 D 2 0 0 3^3^ 7 0{Cffi^$nfcS*Ht#|^FttSf^2 O 0 3 -0 

6 1 3 5 5f, 2 0 0 3-0 6 1 3 5 6?, [WJ^fJ 2003-061357^- 

&t/2 0 04^2^ 1 3 RKiiiM£thtztkm2 004-036621 Lffi 

mmt Eta@ £*lxv^„ ^$ie \.m=F<o^%mufAt lth, js^t©t 
or, ^x^w*;*^— /^<7)&mMi)^mxhz> 0 ) ^fflv^r, m§m-*i-/&£i± 

0 1 -2 3 7 0 7 51-. ^^^t^IttC^ttWSS 

H£#m*^x*i&<D&w tifosmmiz*t"i-&mw) Km^^^^o^^x. 



1 



#k mmM<Dm& m^m^m^) ^~mz-r^z\t^mmx$>^ 0 
x, ^*?mtmf&mmt<Dmm&m®z>z\trf-T:g-f. %mmtf-?^zwL(D 
mm \z 0 <o & a,t\ izv&<D$)Z> m%m^ : mj& znxisizo t^?mmrf$>z> 0 
±misfc-?xz zmmrzizte, mn. x^-^mmmizmu^mmv 
x, ^(D±m^^^^m^m^^i,xytmimmmmiz^K)m^^^:^ 
mmzn&tf. ^^zmmmtfrZMj&znx^&m&izu. 
yt%mM2^xytmikVkmmm&mkzi±z>z\£&x^fc\s\ ^t(Dtz&. mm\ 

r>s *7t, &tt£^x?m&&mz^xmtm\frzyt&mtt-z j £z>t. ytmit'B. 

*5£m\z, z\<D£oummizm&xt£t£tLfch(Dx\ mmt^x^mt^m 
m^-?\zmm.&<m&z"&z>z\£. ^zmmmm(Dmiz^ir^x^(D/^^-> 

<DiZWfn&'Pte<-?Z>Z\£, \z&r)%ytm&mm&<MMZll:Z>Z\£&X%Z> 

-?xt7<Dmmjjnk. ^xwmmmw. ^mmo^m^m. mmyt^ 

mfttfmj&znztthiz, mtzmnizttfoLxMmmmzm&tstif^xzu 
nt. mum^hmm^x^mit.^^<Dmmxu.^^7,^-^t^m^ 



2 



&t>©-m> x^— v-&mmmizm&&ti-&z>z\£\z < i:K). &sbizxi— 
&mm<D±mz-mizmwrz>z\t&T»gz>o ifc^t, ss^t^x^gw^ 

T&ytmzm&onmKfimj&tsntz^xzmit&mm^&jimt. mmmm 
wmi^xzmtizftmimmmm&mtt'r&jint. mwx#mt&* m 

m $ it & i*§ ^ , busb-^x^ gp^ftij^ e, ^ £ m a* b t m&xmik&mmw <d -sb 

Z <DBM \z cfctlfcf, SBfcf <h frit LT^f$ it & 

^t^MLTt), ^i:7X^m^i^i^Tn^C<h^<, ft«^fritb 
fcjRffi © * * ft8Mttt&*8l *m<k £ it TS*f £ V X # gu^f £ £ i± £ d £ 

* tz , s« ^siai*^^ <=> & £ t> ©-m, sw#j^ % & mmt z>zt.\z 



3 



m&mm,fr mto^mm \z <r> &m tti £ ^vim \zmm.-t z>z\t& 

£tz, mmzm&<Dmndmf%t!n&hhizmn<D^n^nizMfo 

n\z-D^Tm€><Dum.& { gm-tz>b<Dxte, mx\z. Txw&mmiz-Txziz 
ffiLmftmmzL-r&m&izte. m^^x^m^^m^^n^mmizi^m^ 

<kZ^T&^l£Z>Z\£\zJ:r)^ (D&mmzTX?3:mz&^T. HO^ 

mZh&$H7LZ>z\htf~T:%Z> 0 

*fc> ^x?mmz$mtt&ffife<DumzisTme>Tz>*b(D-i:u. 



4 



tmtm^tmm^x?mt\zmmytmitvkmmm*mttT&j:mt, mm-?* 
?TO£> mt^mzn^vxmmmmzm^-ir^jiut. mmmutmm-?* 
77 to £ £ mm £ tx mtttmim&mm & mtmm t mib-t x ^ to ^ 

^ b £ M b T lu 8a3tWfl2ttSE3SfflI £ Ate $ ^ 3 *mikTM t. £ W "T £ 0 

®te'l4S*m^-^^te bT^H^2n&<D-r\ sn, f»4> fc*** i z ffi 

tz.vm<D £ ^^te««J ^S!te £ tTM £ -77. ^ TO £ $ i± § Z. £ 

(Dmti<DiE L m& s &mTz>&o{z'ufc'b(DTte. <D®.mum£mcuig<DT 

bT, rS^tS^fT ^^itCcfcO, ^^^^#§^<ht)Pltg«t7^^ 0 bfc^ 
o T , g** £ T X ^ # £ (DtiLm-f tl ©^^^07X^5: S^l" Z> Z. £ 

^BJOB5©^^ ^P^^^nfcSWi:, ^©WilTt^^^n^ 
<h £ =b t MIE^ □ \zMfc b T^-& 2 X ^ TO <h A £ -7 X ^ (DM&mm 



5 



zwrnmiz^mt, ®:m-?n<DU\,^7,?-v$>z>t£ib\z, tx^^wi^ 



6 



El 2 ARtfEl 2 B te, 77^ 3 0(D^M^3 6 £^-Tl£;*;II!T&3o EI2B 
0 2 AtC&tt£B-B|£$r®EJT$>£ 0 

^mM^mm^mm-cm^^n^Tx^ 3 on stti 0 1 efto^^^gpw 
a 1 2tc*f^bT, io<DTX^gp«2 otfimn 1 2 £ae> j^icEgsns. 

SB (ft U >^tf<Z>8B#) 1M1O0PIP12 <£>£J1S» (ft »J >?f*k(DW>ft) 
fix, 7X^M2 0(^«^<7)Sffi7 , v:2 2t: < tf3M$la^/^-« 
mn 1 2 tTX^^2 0 id ^*1^*160 (^) ^pg^-r, 

mmEL^j x-7°u-((D3:mit(Dmmizm^ stfio, ran 12, 



7 



M10<!:77^OT2 0<!:H £# 1 0 tC^Stl^ 1 7 ^< ;* > 
hT-£ l 4£, ?X^M2 0t^^$n^2T^<^>hV-^ 2 4£fiJ 

1 OIKiTX^™*"?-^ 1 6 ^TM^nT&D, ^*MSB#CDVX^ 3 0 

T^£*l3 (0 6 A~I6 C#SPJ 0 ^<btt^»J3 2M'X^- tt 3 

n-->^# 7 7 4 0 (AWl^^X (^^) tf^X)) /^b&3o Z\ 
6 0©^f©iP12^M$n§. BP12H PIP 1 2 

x^gp^2 o tzmi&tinfc/^-y m^(Dnm^2 2(-ctD^$n^)A o ^- 

flT^ SMI 0 <h7X^M2 0 ch^a^^M^^7t®{b'l4S^J3 2 7^ 



8 



n^ 0 MIC S**l OlCte, -^XZ&W®:®-?-? 1 6 3&«^J5Jc$nS. 

X^ U->1££0Mn3^X^gW2 ^JA«\ yU3>f0»^^ 

3o "7X^Mf2 0(C«, 1t^(7)K3l7^2 2M$n^oII^2 2 <Z>TOte, 

iE7m wrasse R^cDVi-rn-es>oTfc c t<> 11^22©^, 

l£fC^/&$i*§££fcWt&T&£o &43, -7X^gB**2 0 tltH M^mm 

£fc, ?X^W2 0l:(t i277'f^>hT-^24AlMSn-5. f2 
77-f^>h7-^ 2 4te> ^1 0i:M$n^l77^^>h7-^ 1 4 
^*j-^T^fe©TS.^T> ^177</>h7-^7 14^2©77^/>b7 
— £ 1 4£&&tm:Z>Z\tlz£r), mUl 0 t-TT.^^2 0 tmm^mm^ 

7^*3. i277^^>h7-^24n mi77-( *>h-?~? i 4mtmm 

E!5te, 3 0^iIt57X^iigfil 0 0^tt«S?.. 



9 



-?x?mmmwi o o«, mi o^x^isix^Y^^Kj^-a-^XT 1 — 
(S*mf#gl0 not, i o (D±mz&wznx-?x?mt 2 o£ 

Z7jft{C^®j£-t±£'\y H 1 2 0 <h, ^7 Fl 2 OOWCffi 

7.5=— 5?1 1 0«, X^^^OT^fSKC^KpJfg^XY^-^H 1 2, 
XYf-^Hl 2-v(D^{g^^»-r^^fiftWl 14, g**l 0£j&D8ftlfcWi 

nmrz>-yr-tti?=L-)\< (i^figfi^) 1 1 6> wmi o^^-r^ 
*)v?i i 8^e»^^n, xYf-yjn 1 2<D±.m\zmmt\ 1 4, +f— 

^E^^.— ;n 1 6, 1 8 (DimizffiW£fLZ> 0 

A7H12 0S1 Z^[p](C^®jpJt^cJ:Z^-y;H 2 2, Z^-^;H2 2'\ 
(D^fejt^jg^f-r^^^l 2 4, -7X^**2 0 ^rUD^V^^ip-r^-tf--^ 

^j=l—)v (-?x?i&& { smm 126, r^x^^2 o &&m-rz>*)i¥ 

1 2 8^b$ftfc£n, Z^-^;H 2 2(DT#J}C^f^l 2 4, It- ^^n.- 
;n 2 6, 2 8(DjllI^|He^n§ 0 

^tt. Xf-yl 10, A>7 F 1 2 OcD^tffB, &U^-M>^-;H 

i6, 12 6<Dummmz. ^xzmmmwi o o^^w^^ai-r^^FBi^cD 
mmmzmznx, z\n^>(Dmwzm^xmmw^x^mmmmi o o^j 

v;Ki2 0tt, ife®77^M2 o^jt-r^^t-ps^-r, ism 

2 0 C^nftlD-t^ya-JP 116, 126 *tgtt-5«^(ClS <=>T\ Sfa 1 

o ^77^M2 o t^mmz-hm.^mr^- : e't^^-)i^m^x^^ 0 
m^x. -?7.?mmmw 100 ^^ttx^ 3 0 ^i^-rs^&^-^TEi 

®6A~Ei6Cte, ytmt&mmm3 2<Dmftjj$k&^'rmx$>-?x, me a 

Ml 0<!:?7^M2 0 <h©^iciS, TfrgftittSM'J 3 2#7B^<=>n£„ 



10 



fit, ^X^i^IfiK&^Tte, £"T, Tt^bl*^*^ 3 2 ^^©^ 
(DT,^— tf-3 8 ^^T^> (X^-t^Ig), 

7r-s? i i o c«k i o ^^Hnoc^DTX 

\zytmt®i&MM3 2&mtt?z> mmmm^nmo ytmt&&^%i3 2«, a 
mo t77^^2 o t^mm^^rct^iz, &&mm3 6 fremiti-? znm 

S*T\ 7t- z? 1 1 0 £IE1JjUT> 77^M2 0©^277^^>h7-^ 2 
4tltfl 0©I177^^>hT-^ 1 4 U Hi 2 0 

^Xr-yl 1 0 (CftttT^l!j2-frT, 77^M2 0 1 OKlflPLttttT 

^^i±>5c ^nic^u, 7t^btt^^j3 2^\ 06 Aiz^-r^oizm^m®. 
3 6©»j (tx^M2 oo^fflMp 1 2<Dmmm) ^^mm^rcmm 



11 



ytmimmmm 3 2 ©-as) ssft^ts (^nisMfcig). 

^c^T, ^;i/^118, 12 8*^7X^3 0 (Ml0i7X^M2 0) 

2 0 £**<KB£Sftfc:RIB£fc*. 

fUT, JgK, ^£tei£#JT&£Sfcf 1 OfiH^e>3t*fl8ltLT§8P 1 2 ©I*] 
Mfi!lWtffiLfc3fc®ffctt&«!]3 2 2«t£-fc»:3 («Ig). 

SWl 0#3ftMte*flBM>£fc<5 MP 1 2©F fc 0^#J(C»ttJb 

fc^«ittt»*#J 3 2 *tgfbt5 ttfcC, S^Wc 3 6 ©T^ttt^MJ 3 2 
fe S-ffc $ it £ £ £ *t T # S o 

fit, ZLO^MSlgtCSSt^Tt), illl0MT7^^W2 0^g±# 

&±©J:/3&fis£&ttDig?-££fcJ;^ Mfl 0tC6ft©-7X?»f 2 0 # 

^$nt« 3 ojWHaSsn*.. 6t©-7x^^2o«^ 

:b& V> £ 5 £83® Ml 0 ©-^OEif: 6 ft©TX^M 2 

£©£•5^ 3t8!^ttaE#fflI3 2|*HCX^-+f-3 8 £Sg-&-r«5 £ £££ tK 7 

X^— tJ-3 8 3 2{ctre.^<^ATr5Ci^J:D, g?^««3 

6±#:tCX^— tJ-3 8**fr#:bfc5. IC, 1 0^7X^M2 0<h£^* 
^E^SutCJ;^ X^— y-3 8l^±a*fi&9'&:bfcV>«fc5 

&&<DMVt&&<kVfc <0 ®tS Lfe 0 l^6> K, bfc^o T.16A tC^-Tcfc 5 

8 S^fiJcL/TdSUl 8±tC7X^gK»2 0 ^tfitS £ £f3 J: 0 flSB 1 8 £X^ 

12 



ft®tei4^»^J3 2£M^£i*£;i<hK c k^ 0t7X^W20<!:^ 
b^Dt^<h^T§§. fLT, ^X^Kit^fil 0 (MCte, XYt-^JH 

mmmmi o o^MbT^spjftbT&ck^u ^x^iigf i o omzmn 

o\zm& mmi£) z^fcmz, ^t&xmwi omfrZK&mMvxh^o 
&tc, ±$b£:-7x^ 3 ovmmjiu^iz&^x, 'pt&< fbytmit'&mmm 
3 2 izyt&mMisTmtz^&miz, ma oms-?7szmt2 om^^s 

3 o <Dmmi:^(D±mz^x,mtt i os^^M2 o^ijmLxh^\ 

x^z>m£>\z\z, mn i 2(Dftm\zteytmtvk&MM3 2^mta^nr^z\^ 
m^l^o -f&fr^, A°^->^^-r^«:ii7^2 2&ytmtvkmmm3 2xm 

®XV£iDtji^£.o\Z'?Z>£itt>X$>Z>o 

"tz\x\ mi otfm&mmfrzfc&m&izte, m6B\z^-f&o\zytmt 
Vkmmm3 2&mn 1 2(Dfcmm\ztem&tEii:f£^£?izmtt-?z>o mz.it, m 

7t^b'i4it*^j3 2j)m*bmx&%fz&izmih-rz>m j pmMtf-~mzfe 
&t>t£^m&\z\z, %mtvkmmm3 2&&&m®3 6^^mta^^u^mm\z 



13 



, muio m& astrr z> d 1 13 cfc o , ^^s*f 1 o srsgis l t, ^ o 

-?7^gM*2 0*«^-T*>'U3>Of(fc|g3R«*tt, *D2. 6-3. 6X1 
3 0 (7X^M2 0) ©^0, i^©^4tii^6tlTl^. — tiEL 

7xst5 0 t^iwiDia^Tr^ffl$n^^t«, tx^7 3 0 tfi^xmus 0 
*ti£ 3 0 tmmzttLT^x? 3 oaH&icfc^tf^xg 



14 



^&j3 5T;<h&0, fl^ta* 2 Ot^f-a ^n*S)3 0t;. ^1513© 
i&£±##&5„ f bT, 7X^7 3 0R^7XSt5 0^t$^4 0 Omm 
X 5 0 OmmOi^l:, ^tO^fofrZmm (ft) £T<DSgg8 ®3 2 0mm) © 
^-fbte, -7^^ 3 0\tm3 4. 6-25. Owm> *'7X«I5 Ottl 8. 3 u 

i0^16. 3~6. 

LfcT^oT, Ml 0i7X^M2 0i:^MfW-7^^3 0 
Oft 5 0*0 ilwIUr^TTS-B-LT, 3 0%mm-tZ>Z£\Z£r), ±m 

fc*5, 7X^M2 0tC^/&£n&A*^-> (lt©II^2 2) 

i7(l 7X^7 3 0^ffl^n^>A^sl«Se2 0 0 ^^-r0Ta5^)o 
I^ifgi2 0 0(1 7X^3 0Bl^^^»^5 0 &W.^-?Z>££b\Z& 

mtsnrzQm2 o 4^^-r^^-v>/t2 o 2, ^mm^mi^m^^x^ 

X^/30 ^fS]^T^#t-r§M*M2 0 6, 7X^7 3 0 £^frT3*;i/^2 0 8, 
#^7>S1£5 0 £&frr&*;i^2 10, 77^3 0 t^7XSS5 oco^a^ 
t)-&ffl©^^^ 2 1 2£iIA&o fLT, ^^12 0 4^ffl§^^^-r^)<hi:fe(^ 
7^77 3 0XSo/t*'7Xlt5 0(C*fLT, lfi2 0 6 £^©^1**4 

EI 8 A&tXEI8 Bit. -7-7,^ 3 0©^ffl^fe^^fEI-e^oT, El 8 Ate, El 



15 



77^3 0 7X^2 0) \Z\$s jft, nAMUK —yfr)[,i$<D&. 

IMWb/j:§WI3 4^J6M^nt^§„ Ni, Co, 

fct* (09*. WiELgf) 5 0 0^Mm^o 

T, ^#>«M TO^£&£»Jtt@) 5 4-^iE?L^i^5 6 iiWtii 

2*13 (0 9A#i), &33, ifill^Mbtfej:^. fit, **7XSt 
5 0fiiJ^TX^^*t2 O^g-r^cto^, 7X^7 3 0 £S5ffi-r&o ^/7^St 
5 0<7)W^t3«, W^^§^Jl/^2 1 O^iSi^tlT^D, 7X^3 0 ("7 
X«2 0) tcM^tl^ai4#:]K3 4£3lit«-&£=fc5K:£s:o W3 0 
{CctO, 7X^3 0 (7X^112 0) KHD/^CWCfc, dn^jE-T-S 

^^^n^S^T-^ 5 2 ££7J*^ 2 1 2 (07#IO TilllT, "7 
X^&M&#>-7-;7 l 6 tftMfctb-?-'? 5 2 ZZi\z& 0 , Ml 

0 tiJ7XlS5 Ot^fif^Wo^fe^Ml 0 <h7J^X»1S5 0 tit, 

l39A~09Cte, ^*mO/&g|^&£^T0T&3 o 

(Alq 3 ) ifi'&V)* Mft^&mmttmtLTtf*) A77x" l/>tf~ 
l/> (PPV) ;W§ 0 ^TOO^M^ ^#(Cj;^Tff 3Cl<h^7?^^ 0 #ij 

i<f£tf<bj$.misTm&<D5£ytm6 o £^/&-r&o fit, E!9Bfc^-rj;5^ 

^7t®6 2*mfotZ> 0 ^\Z, 0 9C^^Tck^tC, SU^X^ 3 0$f?>LT> 



16 



n©P8P 1 2tC^bTT7>^OT2 O^&SLT&O, #TX^M2 0^1 

B10H ±ifibfc^«»O^B^fe*«T«ie$nfc«»3t^SI«5 0 0 

«^Wt¥gff 5 0 Ote, (tfilAfcf, tlELgf) ^f^X»«5 0, 
4 , IE?LHiiElS 5 6 , %Jtm 6 0 , 6 2, 6 4^ff5, M16 0, 6 2, 
6 4±H, li6 6M$ntl^. l!6 6tl «^.«ISff«aT*S. J e 
IT, m^tt^fi 5 0 0 K3u (f^yK) £LT*iJffl£*l£ 0 

01 1 te, *^^®«^«ISg 6 0 0 ©mjS©^IK*^TBIT&S. 

iftii ooo cm«^6 oo) «^#gg5 o o^e>^s^ap 

1 0 0 l&fAT^S. iO^JiLTtt, WlWS«^«»K:*5lr*TS3Kl8 
tLTi^gf 5 0 0$iA5i^, 7-7'n, /xyz3>fc£©#r»fg* 
iMIgilC^^T^t btf Mfgg 5 0 0*«AS»'&«S*«*S. ^ 
©cfcSK:, t«g§6 0 0li, «m^^e5 0 O^^tLTiAT^S 

±|Bm® (R5&) LT«U I TO (Indium Tin Oxide) <2ftf}£, 

(Al). & (Au), tg (Ag), 7^y7A (Mg), 
(Ni), Mi-A^S^A (ZnVK Ov^A (In), XX(Sn) ts.ii(D 



17 



PD : h'J7x-M^tli^ItbTl 0- 1 0 0 0 nm (ffSKlt 1 
0 0~7 0 0 nm) <DmmiZMf&?Z>o mtDMf&Jjmt IT, fllAfcT-f >*>?x 

I^f^ft, £f£U<te, Alq 3 (hux(8- + ;uyi/-h)7;R^A 

$g#0, Znq 2 (b'X(8- + yjyi/-h)I^#:), Bebq 2 (t:X(8- + 
/•jyiz-hKUa^Algft), Zn-BTZ (2 - (o-kHD^>7i-;W 
^ > > ^ »J U ££1 0-1 0 0 0 nm(^K(i 

10 0-7 0 0 nm) OlK^tC^Sck^fC^UTMLfefe^ffl^^ns. 



18 



19 



1. TX^t^oT, 

2. fi^lfBfSc^X^T&oT, 

3. m&mi BM<D^ 7s 2 T$oT, 
MBX^-I^MfBF^^PR^ 

6. ^x^cdS^^&t&oT, 



20 



8. »^6fa*a)vx^©»jfi^"c*oT, 

10. -?X2<DMmij&X*$>-DT. 

1 1. W^l 0|3®(D-7X^(DM^feTfeoT, 



21 



12. m^mi omm<D-?xi7(Dmmjjtik-v$>-DT. 

14. VX^CDi^t^fffiT&oT, 

Mtmw t x ^ WW t $ -& zytmitYkmrnm \z x ^- it^^-r 
tut bs** ^ « tut 5-7 x ^ ^ # \z m i ttmtvkmmm & m^-r & x*§ t , 

BB^X#gm£<D&^fg#a>£«ffi3l*5Xg£, 
1 5. W^l 4 3E*S<DTX*0>Sgj§#teT&oT\ 

16. IB P^JBri&S KCiR©Jlii^3ft«^$n*tt'b^flttffiH!Pt 



22 



Ml BT 7^ ^^gp £ ituiBSfcf «f#g& £ &ffitt&W) £ it-T > fu I3T X ^ ^ £ ffj 
IBSW^^^it^o 

i7. m&mi 6t^<D-?x?(DmmmwT:fo-DT. 

1 9. ^T^ilgT&oT, 

i 8 izmM(Djjmz<k K) j&mznfz^mm&^ytmt ltiaso 



23 



BEST AVAILABLE COPY 



